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(57) Abstract: A polymeric compound which comprises a polymer main chain and a metal 
complex bonded thereto through a substituent for spacing them at a given distance. Specif- 
ically, the polymeric compound has a partial structure represented by the following general 
formula (1). (1) Due to this constitution, the polymeric compound can be synthesized in an 
improved yield, and a desired metal complex can be incorporated into a polymer in a given 
amount Hence, a white luminescent material can be realized and luminescence of a given 
color is possible. 
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20 ^<D«5t^}4TIB^^ 1 fc^1-j§ 9 Tffc So 
Al q 3 : 7^5-^7 P / ; 

a — N P D : N4, N4' -di-naphthalen-l-yl-N4, N4' -diphenyl-biphenyl-4, 
4' -diamine ; 

CBP : 4, 4'-N, N' -dicarbazole-biphenyl; 
25 B C P : 2, 9-dimethyl-4, 7-diphenyl-l, 10-phenanthroline ; 
P t O E P : * -f JJ ; 
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&tcmyt®n<Dmm ht s £ fix v % 5 „ 

3tfifcl : Photophysics of metal-organic -conjugated polymers, K. D. Ley 
et al. , Coordination Chemistry Reviews 171 (1998) , pp. 287-307. 




P0 : x = 0, y = 1.0 P25 : x = 0.25, y = 0.75 
P10:x = 0.1,y = 0.9 P50 : x = 0.5, y = 0.5 
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C. L. Lee 4g£ ££T1B»2 tCfcttSO- 1 7 ©38*fc J: 3 £ , M 

5 l£$fc2 : C. L. Leeetal. , "Polymer electrophotoluminescent devices using a 

copolymer of Ir(ppy)2-bound2-(4-vinylphenyl)pyridine with N-vinylcarbazole" ; 3rd 
International Conference on Electro-luminescence of Molecular materials 
and Related Phenomena (September 5th-8th, 2001) 

15 m^mxm^m^m^, ^^(o^%^n^^t\^h^o 

±M$tt*m&i-z>tcft\^ *%wxi* s %ytm<D&mm#*n#*it-&®) 

Ktt^-frS^MSfcoT, &>5ft££&ofcfi#|g (gllrr-Cfi^^f 
fi^Cl): 
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• • • (1) 



ySH-o-, -s-, -co-, -co-o-, -o-co- -CH=C 

fRwtyymm+xm&ztix^xbM, ^tdtm^&^vx^xhx 

1-20 OWMh t < te^ilWT/l^/Vgfc L < teT/V* l^g (^T/V* 
/VS*7tf4r7V^UVS^Olo^fc(iML^VN2oJ^±(D^^V^Sf4 
10 -O-, -S- % -CO-, -CO-O- -O-CO- -CH = CH-| 

tc\$-c=c-xmmtstix^xh j: < , ■&tc&T/is*/vm*(Dikmm*te7 
ymm^xw&tsftx^x-bM xhz>) -efeo ; 

Mttlr, Pt, Rh^fcfiP d<D&mJ% z f'Xh*) ; 

L % L' (L^L 5 ) tt^JRlcKefeRTlB^Ett^-Cfe 0 ; 2»o 

*DJUW9fcHU *»Wtt, TIB-^S; (2) : 



n • . • (2) 

20 ->^a7/i/«, 77;^Sfcl<(0SiItfc5] 




Ri 

( l|m-l 
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*%mfr&^X\*. mBHB& ( 1 ) ©MMtOL' ^TIB-jftS; ( 3 ) : 



b \ttn?hfm^m**frvx&mm :: tMfri&&vtc, w®&*& 
Tt>*v>«^3t ^r/s, - hoi, mjt^ 

*a>*s])a>& (&T/\'*/i>&n%ti?tm&Lxm%m*%i:i~i ovjmt. 
tcttfttfimoT/v^mxhz), aaam* i ~ 2 o u< «#tt« 

f±-0-, -S-, -CO-, -CO-O- -O-CO- -CH=CH- 

t.tat-c=c-xm^nx^x^^.<, kit^r/v^mw^mm^n 

7y%m*X'W.m£1nX^X%M, WtiZm&MttLX^Xh£^% ; $ 

20 20 ©am u < fi^-w^T/v^/vs (^tw^/vs*© 1 i^tcimm t 

ft^ogUiW^U^Xte-O-,' -S- N -CO-, -CO-O- -O 
-CO-, -CH=CH-;£fct*-C = C-T*g&£;h/r^T 1 b«};<, $fc^ 




• • • (3) 



10 ^^LT^Ji^M^^Lfc, fimS^UTV^T^iV^ST^t? ; 
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^ (4) : 



15 MttI r % Pt, Rh*fcttPd©^JiJJS-7-'T?&9 ;mttl*fctt2 




. . . ( 4 ) 




. • • (5) 
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±<D/?~uymz-o- s -s-, -co-, -co-o-, -o-co-, 

mm+m i~i5, ^i<»2~io ow.mi> u < it^mor^^m h 
u < te* ^^s, t -73-ymxh^ xmnrntimm 

IB-JttS: (6) : 

R l 
(L'-)-M-L 
n 

... (6) 

15 raoflMt&RH 
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So troittWatlt 3S*IKlfi<&MLCT* (Metal-to 
— Ligand Charge Transfer) S6@!t^^ t % — it *fid}$3$. 

5 So 

(l) M%k&%<DWttm 

^yfef;**:**-*-*^ *ft»*H*4W©«te\ »*«*Lfc»«Tf»4^ 
7* h/v^^yfe^^fifeE-e^SrtTfESiJtf^So fi*"R!:*-t-#3S?l3©# 
&fllfBLW5o 

(2) £fc* C I tl^Si^WWSia D r i 1 5, 

15 $ (sample) / § (st) =[Sera (sample) /labs (sample) ]/[Sem (st) / 
labs (st) ] 

$ (sample) : Wc<0^%^ 

$ (st) : mmm<o* > m& 

iabs (st) : wmm<D®fe^%®.&x(omLmk 

20 Sem (st) : PIC»ft^®jBUfcl^O«!W^O»3t^^^ 

labs (sample) : @^k^OJib®-r5^T'0!Rl|X^!Sc 
Sem (sample) : Wi C&^T*]s!»g LfcS#<D @ 6Wb-&*©**^^^ h^ffi^S 

^rtf? *M63&3feifc* t Ir (ppy) , © $ *«p0 1 t 
25 flfi-e^LTV^o 

(3) Sfefc, iwT^V>fc^#^<Dj||^fe«^Toaf5T?fcSo 
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I = I 0 exp (-t/i) 

*fcj!B3fe*MM4 0. 1~100as (^^n#) £ Jjftfot&flt LT 
10 ttJUWirefcofc. 
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10 ^^f-^- R^gi^LTV^ga&^LiLTte, TiBft^t 3 fc^l"^ 
*t < « £ t X\ it) ^ift - 1 1j^SmxhZ> 0 

is mx\ h%^im%mftntt^mmm<DMtt*4\:&mzm&hv<tefrm 

20 riE&^j tit, &m$#tw-&Lx^z>m*t&®L? %m*z 

^•rzm+mx&ox, x^-v- nm*m±*n£t&'®zLx&b-? 1 , 

25 £?tm&zGtzw&mft>tiz 0 
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±t&&MT&*<D&7kmm*l$F , CF 3N OCF 3 , OCH3, 77V 
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±iB# ; ey^-4'o#7K^^ttF, cf 3> ocf 3 , 0CH3, 

i © <£ 5 fti*^Hb#«©« ur tts TSBftS** 6 ppv y /•? 
77x=i/y^i/y)*3j;^©i^fe5RO-p p v, cn-ppv, 

15 MEH-PPV, PAT (tfV^*7*y) $5iW©ilW5PEDO 
T„ PCHMT, POPT, PTOPT, PDCHT, PCHT, PPP (*X 
!)/N'77x = V-y) *5it«:©PflJ-eiii)5RO-PPP, FP-PPP, P 
DAF {i$y*JT;\>*;V7;\>*Vy)^ P VK(#!J tfrvV#/W*)/-/l'K # 

yrtfwyi^tfcsppA, pdpa, papa^.^u^^o^ 

20 -7M#yv-tl)5PDBS, PDHS, PMPS, PBPS, aKP^n 
— /V, b U 7 x=;V7 5 !I v-ffe 5 T P D P E S , TPDPEKf 
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)CnH2n+1 0CnH2n+1 0CnH2n+1 





0CnH2n +1 0CnH2| 
PPV RO-PPV 



CN-PPV • MEH-PPV 
„CnH2n+1 >CnH2n 



<Ti> 



4& 4& 



CnH2n+1 
3W 




PEDOT 



PAT 



PCHMT POPT 



PTOPT 




PDCHT 



OCnH2n+1 C3F7 



OCnH2n+1 
PPP RO-PPP 



PVK 



FP-PPP 



fF=T)- 



PDAF 



CnH2n+1 CnH2n+1 
PPA PDPA 



CnH2n+1 




PAPA 



R1 PDBS:R1,R2=C4H9 
SH- PDHS:R1,R2=C6H13 
PMPS:R1=CH3,R2=P 
h 

PBPS:R1,R2=Ph-C4H 3! 
9 




2n+1 



n:l£JU© 



OCH3 




TPDPES 



6 



TPDPEK 
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#^(cj^fijn^jg# ^ < ft § ft ^ <Dmm&&. zxfrt. l < fcv\, 

^tc<9 s ®m<D&mi*%T&€xmtt&m&m< t^tz o-r-s^^o^^ 

C5 0 2 0 0 Ofrb 1 0 0 7M&<D#?-M;(Dh<D&fe^ 

Mj<s 0$LV\ ^^^SUV^ffltt, 3 0 0 0^6) 2 O^S^^HT'fe 

So 

•7-T'fc^«#(c$iJP5«/j:vN^ % TIB 7 (ctjH-J; 5 ft tr-,v# 
TIB ^S;8 }c^-f J; 5 /k x/vfty^. 
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5 ±&&*;^>-tp<D£ft.mmWZCH a> F, CF 3 , OCF 3 , T/^/vm, 

10 pvk, ppvt^tc*^})7mmm*#i-z>n&i-4k<kVd, t>u 
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9 KifLV^ £j«;o$@E&^ X o T El $ tlX L * 5 * fi<£ L & < 
20 1 0 0%^U#5l§5tl«^1-5^ t^BT|g(c^6, 
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AftlftKlft, 2 0 0ml ©3oP77^3(^ m J, ^ / — /V 6 0m 1 „ 

fh7^[l-7x=/Wy J E-/ V>-C\ N](ji-^nc)>?/f y 
A (III)O. 76g (0. 6^/V) N m^^ttST-febr-fe b^^fvM 
^^yi/-hO. 38g (1. 8 5 *AO. 84 g> ^ 

4-i?t-/vNKo*;^) 0. 0 00 5 g£A*K 

afcTSfiT? i #ihh*#u ^o^4^w i o o«mapffflit$Lfc. rjer*** 

i&U 7X5 0ml=SrJp^fcm^efc^^«7KSfeLfc o ^OMti^^^y- 

*/^A/p< * y L-CHHR«:fTV\ ±IB 1 a 0 . 

5 5 g (IR$5 4%) Sr#fc. 

fC*:##fSg (MALD I -TOF MS) «5 r©-fk^©M+tf&« 
813 £#igLfc 0 
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6 2 5 nmT'&ofco 




2a 



5 I^f^N.N'- i^fvVfc/V'S/VTS K2ml,±IBl a 8 3mg (0. 
1 5 V , VK ( If ^Wfr/W^/— /V) 174mg (0. s 
AIBN (2, 2'-7/^ Wy^fpsMJ/U) )1. 64mg (0. 0 
0 1 5 y^/V) £A*L> JfcS&MfSU 6 0«K1*5V>-C2 Ol^aPflMW^ftffo 
/Co KJfclfcTSK ^«l-o^T^-x/l' 1 0 0ml ^T'SW^Hgffo 
10 fcf* % #btbfOg&*^JP^JE^U ±IB2 aiOMlO. 2g (Mn = 
4 0, 0 0 0,Mw/Mn=l. 4 (THF t f > # y ^^^SptklT)) Sr 
Sfc, 1 a iVK^O^A^O^/VifctilH-NMR(Cj:5i: 1:29 

(IM2) 

15 HJfe^ji-cffiv>fciiJ|sf©i-7 : c-/wy^y' y y^^ri- (4-*"* 
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22. 

-S-fifcMTofc. W«5 0%T-fc!9 N MALDI-TOF MS(C<fc9, Z<D 
M©M+tfc5 1 0 3 8 fcHIILfco Z<Dfc&mo \>JV=.l^mv>%%* 

5 (Mn = 5 2, 00 0,Mw/Mn = l. 4 (THFt, #!J ^f-U^SWUfc 
*)) *#fc. 
G«60!l3) 

.10 tt6 0%1?fc!3, MALDI-TOF MSia9, ^Oft^M+ffeS 
7 1 4£fltMLfc 0 

Z<Dik&y>}<D h /V^i'SHR©*^'** YfrOXmz x ft 5 2 Onmtfe 
ofc 0 

15 (Mn = 3 9, 000, Mw/Mn = l. 3 (THFt, ^Mfuylfi 

20 Srffofc, JRS(8tt5 0%T?*>«3, MALD I-TOF MSlCiD, wOfll^ 

Z<Dik&%)(D b/KDlma x f * 5 1 8 nrntfe 

ofc Q 

25 #6ifc*Stft5 0 
(*WJ5) 
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mmm 1 -vmwcmfro 1 -7ism y*y yynftx.t 2- (2, 4- 

-O<ai&£*fofco JR*f4 6 0%TNfe»K MALDI-TOF MSia5> 
Z<D\k&m<OM+X*hZ> 8 14 SrHBUfeo 
Z<Dit&%l<D Y/\'X--ymtx.<om%*'<t h/Wima xf*4 7 Onmtib 

(Mn = 3 5, 0 0 0, Mw/Mn=l. 3 (THFt, *K y X?-V>W&9k 

*))«r#fc. 
(lime) 

IS»«l-CfflV^J|(3|S|.©l-73i=/^y^y y Vfcft*.T2- (9, 9- 

S?y 3vv- 9 H- yjvjrvis- 2 -> f jv) - }£ y v>;/&fl3fc WttHlfefll l £ 
Pilars; ^-©-s-jfc&fTofc,, wii4 0%TS)^ maldi-to. 

F MStit), iO-fb^OM+-efc5 9 4 6£$H&Lfc, 
Z.<Dfc.S%0<D h/ls^^fcO^ytX^? h/^<DXma x f± 5 5 0 nrnT-fe 

(Mn = 35, 0 0 0, Mw/Mn = l. 3 (THFf, #y T^U^^ 

mmm7) 

(Hifefljs) 

^Ji0tJiT^VNfc^^i-7x=/^y^ / y yfcft^ti- (4-7 a- 
tn7x^) y*y y y^vwaii^i i:Pi^UT*y^-© 
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(Mn=2 8, 0 0 0, Mw/Mn = l. 3 (THFt, /Ky*^ 

io mmmi o) 

^65mg (o. 9^y*^) %m ^tcMitmmm 1 1 mm<D^itxm^ 

£*TV\ ifcSH^fr&tt (Mn=15, O0 0,Mw/Mn = l. 3 (THF^ 
15 (»U1) 

^©if©»0^@i fc^-r. ---e, mm&ui i £ t-ci^T/^ y 

20 #7*g&£JBV\ iOiC, 2i LX1 0 OnmJ¥<D 

KA^^^A (I TO) ZZ^vtmXMf&U 3mmi|ig(D* h^TW 



5 



i sL<Dm$i-7^~^ y*; ^>\^x.x2- (2, 




BPhen 



WO 03/080687 



PCT/JP03/03616 



4 8 3 0 9-5SrfflV^T^fV3-b&(C«t «3MJ¥3 Onmt^Lft, 

3§ftS 1 4 t tt> HWJ 1 Offi^H^^* 2a©l. O^bb^ 

3 0 nm<Dl^#fc 0 $ g>£*-?tti£J! 15tlt, ±fB«3£<DB p henft 
&®ZW®t LT> 1 O^P a <D*SSt?fiei*P«^*SrffV\ ^#4 0 nm 

10 tStbfc. Sfe^ l£«*fc3&Ji«ffil 6 LT, 10 0nmOgff©7 
A (Al) RfrftffU M«®tit£«£M£3mm*gK:^*'- 

5/ hv<s>#~ M±R0*/MWWH-4 1 4 0 BT?ajfeU *.tzM%$m% hT 0 ^ 
15 y|lj|BM7T*Lfc 0 ^ojfeHI, *H«E«n|lc^s^j6fe^Jio{b^^v> 

fcjfeV^Ttt, III 1 <D{k&& 1 a Kift*1-3 fcSfctfi^ 1 -7i=;W y 
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mmmi 2) 

mmm 1 1 xm^tzmmm 1 (o^m^xxmmm 3 ©fc£^&jBv>fc 
m-nmmmi 1 k®M<D^mxGmELm*&4mvit e %%&#&i,it& 

(HlkMi 3) 

^ttHJfe^ll lilBI«0¥«tf*«EL*^«rf^«b*:. 383te*rtfe*Lfc» 
10 ^ % 2- (2, 4-^7;^n7i=;H r^l: 

emboli 4) 

mmm 1 1 -c^ v^yt^jfe^ 1 oi^m^^Xs mmm 5 ©fte^ t mmw 

15 (D^mX^mE L^^rfmbfc 0 **S:tt3lEbfcJHr* % 2- (2, 4-^:7 
/^o7x=;V) S^- I r$t^«ttJ ? 2- (9, 9-^ 

^/V-9if-7/V^-V^-2--r^) -t°y^-I r«ffl:fcS*"t-5ft*« 

(HIIM 1 5) 

20 1 1 -C/B^fcHlfcfll 1 <D4k&b\CftiLX&mW 9 Oft^SrfflV^ 

1- (4-t^^7s=/i/) r$|#fc2- (2, 4- 

25 (MtiMie) 
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VI- 




PVK 

$.±, mft##©#3fcf&ifoWU -jRfcStns (^/#) ~!fc+n sT?fc5<D 

ma-u ^Wo*dH L ft-&*©»*JMr»4, vvf*Lt> l o o n s^±-efoo 

fens. 

(tft) *ffiZtcT?Tj7^hV?xtt'<*;i'i>mmvhZ> 0 1a1tT? 
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Day (a-s i) MTFTmizi>fcm~fZZb&'?% 5o 
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I 

(l4m-l 

n •••(!) 

5 

Kf, r x tzfcmm+m. 2-15 u < o»r 

-CO-, -CO-O- -O-CO-, -CH=CH-*fc^-C = C-T? 

10 znx^xhM, *tztem&&%tvx^x-b±^%mmm (mwmmt* 

Wfvm*. isT/m, =h»«*i»4ft*W«l'-20OaQilt>t<»3: 

4'^lo^fctt|«U^VN2-oJ^±i7)^9 : -^^S^-0-, -S-, -CO-, 
-CO-O- -O-CO-, -CH=CH-*fc«-C = C--Ce^$tLT 
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